Hemodialysis and renal transplantation have considerably improved the prognosis for patients with chronic renal failure. In contrast, the high mortality rate for patients with acute renal failure following surgery has resisted change (table A-l, appendix*). The fail"-e of therapy in this latter group has been attributed largely to the underlying surgical condition 1,2 and to infection. 3 ' 4 1. 2 The indications for hemodialysis in patients with acute renal failure remain controversial although there is a current trend towards earlier hemodialysis.
2,5 * 7 Present-day criteria for hemodialysis closely resemble those of IS years ago, suggesting a stagnation of thought. Posttraumatic renal failure has been recognized as an indication for aggressive management but no clear guidelines have emerged as to when therapy should be initiated.
1.3
The Maryland Institute for Emergency Medicine (MIEM) treats approximately 1000 selected patients each year for major trauma or referred major complications of surgical procedures. Early aggressive "prophylactic" therapy such as mannitol infusions, frusemide, and the careful restoration of normovolemia has resulted in a low overall incidence of anuria. In those patients who do develop significant renal dysfunction, many ultimately succumb to a combination of renal failure, hepatic failure, and sepsis.
1.4
In this study, we ignored traditional definitions of acute renal failure and assessed the renal function of 751 consecutively admitted patients to define a level of renal function with a dismal prognosis, it seems logical that this level of renal function requires hemodialysis to improve the survival rate.
METHODOLOGY

2.1
The 751 subjects of this study all had multiple trauma involving two or more body systems or major surgical complications. The parameters for each patient were measured daily and stored in a Univac 1108 computer; for this study, they consisted of the blood urea nitrogen (BUN), the serum creatinine. the hourly urine volume, and the survival or death of the patient. No preconceived level of renal function was defined as "renal failure" or as being compatible with life or death.
2.2
Daily measurements were made of the serum creatinine and the BUN (urease method) 8 on the 8 a.m. blood sample. Each patient's 12-hour urine output was measured and converted to a value (urine voljsj) as shown in table A-2.
2.3
The maximum values of BUN and creatinine and the minimum values of urine output obtained during the patient's hospitalization were correlated with eventual survival or death.
•All other tables are in the appendix.
2.4
The dailv values for these parameters were also used to calculate an index of renal function (RI) using the formula: The renal index was computed for each patient day and the highest value was correlated with patient survival. Based upon individual parameters and a combination of all three, the level of renal function was related to the probability of survival, and a level was defined at which survival became unlikely. This was regarded as the critical level of renal function. A further analysis was performed to identify the parameter which provided the earliest warning of this "critical" «iate and the BUN, creatinine, urine volume, and renal index were compared to determine which reached the critical level first and most consistently. Crcatinine levels greater than 4.0 mg/100 ml, a BUN over 80 mg/100 ml, a renal index of 3 on one occasion or a renal index of 2 on two or more days were all rare occurrences in the survivors. Those i--patients who did have one of the criteria just mentioned were further analyzed to identify that parameter which first reached the "critical level" (table A-5).
RESULTS
Seven hundred and fifty-one patients with levels of renal function varying from
3.3
In the majority of cares, the most sensitive parameter was a renal index of 3. The renal index is related to the patient's ultimate prognosis in table A-6, demonstrating a 100% mortality increase when the renal index changes from 2 to 3.
DISCUSSION
4.1
Although acute renal failure following surgery or trauma is recognized as a grave complication (table A-7), its appearance rarely provokes the urgent therapeutic response required by the trauma surgeon. The therapeutic approach to acute renal failure in major trauma must be clearly delineated from that to chronic renal failure where the traditional approach pertains.
4.2
Multiple major trauma is usually accompanied by hemorrhagic shock, requiring massive blood transfusion which, by necessity, will often include uncrossmatched blood. Crushed muscle, hematoma formation, infection, and jaundice are commonly components of the primary complicating clinical syndrome. Because of aggressive resuscitation, involving massive colloid infusion, the early promotion of a diuresis, and mild vasodilators to improve perfusion, many patients exhibit only minimal or transient impairment of renal function. MIEM has reduced its overall incidence of significant acute renal failure to 40 instances in the last 751 patients admitted. When established, however, the prognosis is poor despite full supportive therapy. 5 
4.3
New approaches in diuretic therapy, 9 facilitating the management of uncomplicated cases, have paralleled more aggressive and successful resuscitation snd better support of the critically ill patient. These measures have resulted in a longer, nore complicated survival for patients who would not previously have lived long enough to develop the piesent-day triad of renal failure, sepsis, and hepatic failure.
4.4
Uremia reduces the body's ability to deal with infection, 1 ° and many patients will die directly from sepsis. Montgomery et al.
A estimated that 22% of postsurgical or trauma patients with acute tubular necrosis (ATN) died as a result of infection. Although the dangers of acute renal failure -.fkr trauma have been emphasized by pre-eminent authorities such as Black" and de Wardener, 12 the notoriety does not seem to have resulted in earlier aggressive therapy. Lordon and Burton 13 reported a 40TV mortality with ATN following isolated face, head, or extremity injuries in contrast to an 8(N mortality rate when the ATN resulted from trauma to the lower genitourinary tract, crush injuries, thoracoabdomina! injuries, brain injuries, and abdominal injuries. While intense diuretic therapy may prevent or minimize the period of anuria. there is frequently such a high catabolic rate present in the trauma victim that hemodialysis may be indicated despit;* a high urine output.
4.5
Although the results of early hemodialysis in this context have yet to be scientifically assessed, there are reports which suggest it may be of value in battle casualties.
14,l$ Other workers 6 , ' 618 have demonstrated a reduced incidence of sepsis in patients receiving early dialysis, and Teschan" observed a decrease in incidence of drowsiness and coma and an improvement in wound healing Fergus 20 reported a lower incidence of severe infections with earlier hemodialysis, and Lunding etal. 21 and Parsons 17 have all emphasized the role of dialysis in the prevention and treatment of the infective complications of acute renal failure. Kiley etal. 22 noted that dialysis proved to be more effective in preventing clinical deterioration than in restoring the patient after *ri-^ --deterioration had occurred. Clinical observation at MIEM indicates that disturbances of conscious level commence in major trauma patients once the BUN level rises beyond 50 mg % and can be reversed by dialysis.
4.6
Tks results indicate survival is unlikely when a patient's renal function deteriorates to a defined level. Aggressive therapy must, therefore, be directed at preventing deterioration to this level. 23 A trial of early dialysis is necessary to assess the therapeutic effect of preventing the BUN from reaching 80 mg % and the serum creatinine level from reaching 4 mg %. This will freqi ently mean the implementation of dialysis within 24 hours of the trauma or surgery because of the gross catabolism and hyperkalemia. Peritoneal dialysis is unsatisfactory in these patients, who have, in many cases, recently undergone laparotomy; it results in excessively complex fluid management 24 > 2S and poor control over the hemodynamic state and interstitial fluid accumulation. In major trauma and septicemia, we have found transperitoneal exchange too slow to cope with the massive hypercatabolism in process. Most reported series reserve its use for less critical patients. 
